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On the “authentic damping mechanism” of the phonon damping model
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Some general features of the phonon damping model are presented. It is concluded that the fits performed
within this model have no physical content.
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In a recent articlg¢1], the phonon damping mod&PDM) rameters =0.5 MeV (as in Ref[1] for the oxygen chainare
has been applied for a description of the giant dipole resorepresented in Fig. 1 by thick lines. Cross sections are plot-
nance(GDR) and pygmy dipole resonan¢BDR) in oxygen  ted in arbitrary units. For the amplitude adjustment, a free
and calcium isotope chains, from double-magic to exotic isoparameter, is available in the PDM.
topes. It has been argued that it provides much better agree- The calculations show that the PDM results for the GDR
ment with the GDR photoabsorption cross sectiP€S'9 PCS converge rather fast to the Lorentz lined\amcreases,
than more advanced, microscopic, approaches. The mamwven for a randonk, spectrum. To exclude any accidental
purpose of the present Comment is to understand why it isoincidence, the calculations have been repeated with several
So. different random spectra. Qualitatively, the results are simi-

The PDM is a model in which the mode under discussionjar. So, any traces of the PDM “microscopy” vanishNfis
the phonorQ (with the excitation energy) and its coupling  not small.
to N uncorrelated p1h states are described phenomenologi- Adopting the Lorentz shape for the GDR PCS as the
cally. The Iplh spectrum is calculated microscopically. Let model input, it is not surprising that the PDM “describes”
us start with the PDM application to double-magic nuclei. the photoabsorption data better than microscopic models in

A key starting point of almost all PDM calculations is an which such physical observable as the GDR width is calcu-
approximation that the phonon and anglh state interact lated. But, to understand whether there is any physical con-
with an equal strength;, a model parameter. From a micro- tent behind the PDM fits, one needs to analyze the physical
scopic point of view, this assumption is very far from reality. meaning of the PDM parameters and/or check how it de-

The general features of th@ fragmentation due its inter- scribes some independent data.
action with some other statéa) may be found in textbooks In microscopic perturbative approaches, the matrix ele-
(see, e.g., Appendix 2D in Reff2]). Then, the second mo- ment of the interaction betweerplh configurations and a
ment for the phonon distribution in the PDM has a simplephonon tends to increase when a larger basispdfhlstates
analytical form: is employed. This is due to the increase of the phonon’s

collectivity. However, in the PDM, the collectivity @) does

W,=(f;)% N. (1) not depend on thedlh basis, and the strength parameiter

decreases with increasing Roughly, it goes a$;~ 1/\N,
Equation(1) is exact and independent of the details of thesinceW, in Eq. (1) is more or less fixed by the data to which
spectrumg,, . However, the shape of the distribution doesf, is adjusted. Sincé, is determined not according to its
depend on it, having the Breit-WignéBW) form if the en-
ergies E, are equidistanf2]. Again, the nature ofla)
(whether they are d1h or npnhstatesis not essential. It is
only important that the energy scales@f f,, andE_, are of
the same order.

This means that the BW form for the GDR within the
PDM is a direct consequence of the assumption that the cou‘%
pling matrix element is the same for alp1lh states. When a
realistic Ip1h spectrum is used in the PDM calculations, the
BW shape is disturbed. To check how strong this disturbance
is in general, the PDM calculations with random values of
E, from 0 to 50 MeV have been performed. The purpose of
these calculations is to reproduce the Lorentz line for the
GDR PCS in some hypothetical nucleus wiith=15.0 MeV
andI'=4.3 MeV by fitting the PDM parametelfs and w.

The results of calculations with an additional smearing pa-
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FIG. 1. The PDM calculations of the GDR PCS with a random

*Permanent address: Bogoliubov Laboratory of Theoretical PhysspectrumE,, (thick ling) in comparison with the Lorentz distribu-
ics, Joint Institute for Nuclear Research, Dubna, Russia. tion (thin line). See text for details.
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physical meaning, but only to fit the data, this procedureavailable[4]. The PDM results are compared to these data in
leads Danget al. into a contradiction in principle with rather Ref.[1] for “8Ca, but not for*°Ca. Such selective compari-
general arguments on the properties of the system under cogen may mislead the reader. The PDM predictionsf@a
sideration. Indeed, the strength of the interaction betweewere published before the data in RE]. We find that the
any configuration|a,) and Q is determined not by their PDR exhausts 0.3% of the energy weighted sum rule in this
physical properties but only by the number of other configunucleus. The same value obtained experimentally*i@a

rations|a). The authors define it as “microscopic descrip- €quals about 0.007% after the two-phonon candidate
tion of damping.” X3;];- at 6.950 MeV, which is outside the PDM space, is
Another misleading statement in RL] is that the cou- €xcluded from consideration. The difference by a factor of
pling to higher-order graphs are included effectively in the40 cannot be defined as quantitative agreement. _
strength parametdr, of the lowest-order graphs. This is not  1he failure to describe the PDR by the GDR spreading to
true because these are two different physical processes. |OWer energies, as the PDM does, has been sufficiently dis-
Let us briefly consider the PDM results in RgL]. The ~ cussed in the literaturesee, e.g., Ref§4,6] as latest refer-
physics of the essential difference of the GDR widtHfiga ences. tn MICroscopic models, th_e PDR IS qssouated with
and “3Ca is still an open question. Dargt al. report an N€ excitation of the lowestfilh 1~ configuration46—10.
agreement with the data in both nuclei. The agreement fo;{hese configurations are included in the PDM model space
4Ca is obtained by renormalizirig by 34%(note thatf, is ut theirB(E1) values are set to zero to avoid an obvious

fitted up to four digits. But it is difficult to learn anything PDM problem with double counting.

f thi t when the t hvsical it off To conclude, it is not clear what Dargg al. mean by the
rom this agreement when the frue physica meaning, o “consistent and quantitative” description of the GDR within
the PDM model is ignored.

The extention of the PDM to open-shell nuclei in R the PDM in Ref.[1]. The possibility to fit the PCS by a

by including pairing for the plh states only stresses the Breit-Wigner shape, as a phenomenologiadl hoc model

) input, is not under question. For those nuclei for which the
mtern_al PDM protl)lems. The lack of the PCS data tor thes ata is available and presented, the PDM needs different sets
nuclei, except for*®0, allows Danget al. to keepf, fixed

18 24 4 46 50, 60, of the model parameters that are fitted to the described physi-
from 0 to O’. from zcﬁ to q Ca, an_clj fglom:faga tod lgg cal observablegthree parameters for three observahples
as an assumption. But the data available o an 18 Taken together with the above analysis of the physical mean-
a”?g‘dy forces the authors to redugeby ~25% from "0 4 o the strength parameter, this makes the physical content
to *°0 to achieve an agreement in badee Ref[3]). They

. TN of the PDM calculations very doubtful. The predictive power
claim that the renormalization is to compensate for the eng¢ i model is also doubtful and it makes little sense to use
largement of the configuration space ifO due to the pair-

: ; , it for such purpose. The nature of the PDR in the PDM

ing. But a smaller configuration space should lead to a largeg,niradicts the microscopic understanding of this resonance,

f1 and not vice versgsee Eq.(1)]. Again, considering the 5. the conclusion that this model describes the PDR prop-

physical mean_mg_ofl, there are no physical grounds for gies at a quantitative level is not justified.

such renormalization. , , It is not possible to agree that the PDM fits confirm “the
The properties of the PDR are considered as independenjihentic damping mechanism of giant resonances” as “the

data for the PDM calculations. Although Damg al. con- gt of coupling between collective phonon and noncollec-

clude a “co_n_siste_zn_t and quantitative description” of this e p-h configurations” (with equal matrix elementssee
resonance, it is difficult to find any agreement of the calcu-i5, Ref[11].

lation with the fine structure of the PCS at low energies
presented in Fig. 4 of Ref1], especially for'®0. For both The author thanks Professor J. Weil for a careful reading
4%Ca and “®Ca, high-resolution data below 10 MeV are of the manuscript.
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